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Background. Biliobronchial ﬁstula (BBF) is a rare complication in the natural history of liver hydatid disease by Echinococcus
granulosus. We present a case of BBF after resection of a giant liver hydatid cyst in a 72-year-old woman. Case Report.At o t a l
cystpericystectomy was done, leaving the left lateral section ofthe liver that was ﬁxed to the diaphragm. Postoperatively, the patient
developed obstructive jaundice. An ERCP showed an obstruction at the junction of the left biliary duct and the main biliary duct
and contrast leak. At reoperation, the main duct was ischemic, likely due to torsion along its longitudinal axis. A hepatotomy was
doneatthehilarplate,andthebiliaryductwasdissectedandanastomosedtoaRoux-en-Yjejunalloop.Shewasdischargedwithout
complications. Five months later, the patient developed cholangitis and was successfully treated with antibiotics. However, she suf-
feredrepeatedrespiratoryinfections,andfourmonthslatershewasadmittedtothehospitalwithfever,cough,bilioptysis,andright
lowerlobepneumonia.ThediagnosisofBBFwasconﬁrmedwith 99mTcMebrofeninscintigraphy.Attranshepaticcholangiography,
bile duct dilation was seen, with a biliothoracic leak. She underwent dilatation of cholangiojejunostomy stricture with placement
of an external-internal catheter. The catheter was removed 3.5 months later, and two years later the patient remains in very good
condition. Conclusion. An indirect treatment of the BBF by percutaneous transhepatic dilation of the biliary stenosis avoided
a more invasive treatment, with satisfactory outcome.
1.Introduction
Bronchobiliary ﬁstula (BBF) is deﬁned as an abnormal com-
munication between the biliary tree and the bronchial tract.
It is a rare complication that may appear in the natural
history of liver hydatid disease or after its surgical treatment
[1, 2], trauma [3], congenital malformation [4–6], tumor
[7],surgery[8–10],biliarylithiasis[11],hepaticabscess[12],
liver transplantation [13], or even radiofrequency treatment
[14, 15].
The most prominent sign is bilioptysis or the presence of
bile in the sputum. Other possible symptoms and signs are
cholangitis, jaundice, and cutaneous ﬁstula [12]. The ﬁrst
case of BBF was described by Peacock in 1850 [16]i nap a -
tient with a hydatid cyst.
We present a case of BBF that appeared after the surgical
treatment of a giant liver hydatid cyst.
2.CaseReport
A 72-year-old woman with abdominal complaints for several
monthswasfoundtohavealargerightupperquadrantcystic
mass (16×17×18cm), consistent with a multivesicular liver
hydatid cyst that replaced the right lobe of the liver, with
compensatory hypertrophy of the left lateral segment (LLS)
(Figure 1). After discussing the high risk of postoperative2 HPB Surgery
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Figure 1: Preoperative abdominal CT. Massive liver hydatid cyst
replacing segments IV to VIII.
complications, the patient agreed to undergo surgery. We
performed a total open cyst pericystectomy; after detaching
the right lobe ligaments, we opened the cyst, extracted the
ﬂuid, and instilled hypertonic saline. The right lobe elements
were ligated, and the entire cyst with a margin of pericystic
inﬂammation was resected. The LLS was sutured to the dia-
phragm.
Postoperatively, the patient developed progressive jaun-
dice. She was afebrile and had otherwise normal liver func-
tion.UltrasoundandCTwerenotableforintrahepaticbiliary
dilation. ERCP showed an obstruction at the level of the
biliary conﬂuence and a contrast leak (Figure 2). The patient
was taken back to surgery for exploration where we found
a ﬁbrotic and ischemic main bile duct, likely due to torsion
along its longitudinal axis. We dissected the bile duct until
the liver parenchyma, but there was not viable tissue. A
hepatotomy was performed at the hilar plate and a bile duct
of about 1cm in diameter was dissected and opened longi-
tudinally. A Roux-en-Y jejunal loop was prepared. A side-to-
side biliary jejunal anastomosis was performed with inter-
rupted 6–0 PDS sutures. The patient recovered without fur-
ther complications, and she was discharged one week later.
Five months after the initial surgery, the patient was
admitted to the hospital with ascending cholangitis. She was
successfully treated with antibiotics and discharged.
However, the patient suﬀered repeated respiratory infec-
tionsintheoutpatientsetting.Ninemonthsaftertheoriginal
operation, the patient presented to the hospital with fever
and productive cough. She did not have jaundice. On phys-
ical examination, the patient seemed uncomfortable and
expectorated bile-stained sputum several times. Chest plain
ﬁlm showed right lower lobe opacity consistent with right
lower lobe pneumonia. Because of her persistent bilioptysis,
sheunderwent
99mTcMebrofeninscan(Bridatec,Amersham
Health, Gipharma, Saluggia, Italy) which conﬁrmed the di-
agnosis of biliobronchial ﬁstula (BBF). A ﬁstulous tract
connected the liver and the right lower lobe; the patient’s
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Figure 2: ERCP showing a stop at the level of the biliary conﬂuence
and a contrast leak.
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Figure 3:
99mTc Mebrofenin scintigraphy: a ﬁstulous tract is seen
connecting the liver and the lower right lobe (arrow). A gauze with
the patient sputum had enough radioisotopes to be detected by the
gamma camera (right, bottom). ANT: anterior view.
sputum contained enough radioisotopes to be detected by
the gamma camera (Figure 3).
Given the postsurgical anatomy, the patient under-
went percutaneous transhepatic cholangiography which was
notable for bile duct dilatation, stenosis of the biliojejunal
anastomosis, and biliothoracic leak (BBF) (Figure 4). The
anastomotic stricture was dilated, and an external-internal
catheter was left in place. There was immediate cessation of
bilioptysis and marked improvement of the patient’s condi-
tion.HPB Surgery 3
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Figure 4: Percutaneous transhepatic cholangiography. Bile duct
dilation is seen, with a biliothoracic leak (BBF).
Follow-up studies showed good contrast passage, with-
out ﬁstula or stenosis. The catheter was removed after 3.5
months.Twoyearslater,thepatientisinverygoodcondition,
asymptomatic, and enjoying good quality of life.
3. Discussion
The reason BBFs develop is not completely known. In some
cases, inﬂammation by bile from the intra-abdominal com-
partment could permeate the diaphragm [8]. In our case,
anastomotic stricture at the cholangiojejunostomy in-
creased pressure in the biliary system, resulting in a pro-
inﬂammatory collection of bile that extended through the
diaphragm to communicate with pulmonary tissue.
BBFis not easilydiagnosed. Bile in the sputumis pathog-
nomonic of BBF, but very often the patients have respiratory
and/or biliary symptoms for weeks or months before this
complication is diagnosed [2].
In our case, BBF was not suspected until the patient
started to have bilioptysis, and the suspicion was conﬁrmed
with a Mebrofenin scan, showing the ﬁstulous tract and an
isotope-containing sputum. The use of IDA scan was sug-
gested as early as 1983 for this indication [17]. In the case of
Tran et al. [15], the IDA scan showed not only tracer activity
in the right lung ﬁeld but also in the trachea and the oral
cavity.
CT is widely used, but it rarely serves to visualize the
ﬁstula itself [8]. A biloma can be found, as a subphrenic col-
lection, sometimes associated to a pleural eﬀusion. In other
instances, biliary dilatation can be seen, as in our case.
MRCPhasbeenusefulinsomereports[8,10].Ithaslim-
itations in the visualization of nondistended ducts and
when there is pneumobilia, as is expected after cholangio-
jejunostomy.
Treatment of BBF has traditionally been surgical repair
[12, 18]. In 1990, Brem et al. reported the ﬁrst case of suc-
cessful endoscopic treatment of BBF, in a patient with biliary
lithiasis [19]. Possible techniques are sphincterotomy alone
[19, 20], stenting [21], or both [7]. Octreotide can be used as
an adjunct to endoscopic treatment [22, 23].
In our case, as the patient had a previous biliary surgery
with cholangiojejunostomy, we decided to use percutaneous
transhepatic cholangiography to assess the biliary tree. After
the diagnosis of biliary stenosis and BBF became apparent,
dilatationofthestenoticsitewasperformed,andaninternal-
external catheter was left in place [24], with the satisfactory
result. This less invasive approach should be considered
before reoperation.
References
[1] R. G´ omez, E. Moreno, C. Loinaz et al., “Diaphragmatic or
transdiaphragmatic thoracic involvement in hepatic hydatid
disease: surgical trends and classiﬁcation,” World Journal of
Surgery, vol. 19, no. 5, pp. 714–719, 1995.
[2] M. Gerazounis, K. Athanassiadi, E. Metaxas, M. Athanassiou,
and N. Kalantzi, “Bronchobiliary ﬁstulae due to echinococco-
sis,” European Journal of Cardio-Thoracic Surgery, vol. 22, no.
2, pp. 306–308, 2002.
[3] J. S. Coselli and K. L. Mattox, “Traumatic bronchobiliary ﬁs-
tula,” Journal of Trauma, vol. 23, no. 2, pp. 161–162, 1983.
[4] C. C. N. Chang and B. B. Giulian, “Congenital bronchobiliary
ﬁstula,” Radiology, vol. 156, no. 1, p. 82, 1985.
[5] M. W. L. Gauderer, C. Oiticica, and H. C. Bishop, “Congenital
bronchobiliary ﬁstula: management of the involved hepatic
segment,” Journal of Pediatric Surgery, vol. 28, no. 3, pp. 452–
455, 1993.
[6] S. Egrari, M. Krishnamoorthy, C. A. Yee, and H. Applebaum,
“Congenital bronchobiliary ﬁstula: diagnosis and postopera-
tive surveillance with HIDA scan,” Journal of Pediatric Surgery,
vol. 31, no. 6, pp. 785–786, 1996.
[7] M. Khandelwal, N. Inverso, R. Conter, and D. Campbell,
“Endoscopic management of a bronchobiliary ﬁstula,” Journal
of Clinical Gastroenterology, vol. 23, no. 2, pp. 125–127, 1996.
[8] C. Oettl, W. Schima, S. Metz-Schimmerl, R. F¨ ugger, T.
Mayrhofer, and C. J. Herold, “Bronchobiliary ﬁstula after
hemihepatectomy: cholangiopancreaticography, computed
tomography and magnetic resonance cholangiography ﬁnd-
ings,” European Journal of Radiology, vol. 32, no. 3, pp. 211–
215, 1999.
[9] T. Kaido, M. Kano, S. Suzaki, K. Yanagibashi, and M. Shiota,
“Bronchobiliary ﬁstula after hepatectomy for hepatocellular
carcinoma,” Digestive Diseases and Sciences,v o l .5 1 ,n o .6 ,p p .
1117–1121, 2006.
[10] P.Katsinelos,G.Paroutoglou,G.Chatzimavroudisetal.,“Suc-
cessful treatment of intractable bronchobiliary ﬁstula using
long-term biliary stenting,” Surgical Laparoscopy, Endoscopy
and Percutaneous Techniques, vol. 17, no. 3, pp. 206–209, 2007.
[11] V. F. Moreira, C. Arocena, F. Cruz, M. Alvarez, and A. L. San
Rom´ an, “Bronchobiliary ﬁstula secondary to biliary lithiasis,”
Digestive Diseases and Sciences, vol. 39, no. 9, pp. 1994–1999,
1994.
[12] J. Gugenheim, M. Ciardullo, O. Traynor, and H. Bismuth,
“Bronchobiliary ﬁstulas in adults,” Annals of Surgery, vol. 207,
no. 1, pp. 90–94, 1988.
[13] C. F. Yeatman, R. A. Fisher, L. R. Carucci, and R. A. Halvorsen,
“Bronchobiliary ﬁstula after liver transplantation,” Journal of
Computer Assisted Tomography, vol. 28, no. 5, pp. 717–720,
2004.4 HPB Surgery
[14] Y. S. Kim, H. Rhim, J. H. Sung et al., “Bronchobiliary ﬁstula
after radiofrequency thermal ablation of hepatic tumor,” Jour-
nal of Vascular and Interventional Radiology, vol. 16, no. 3, pp.
407–410, 2005.
[15] T. Tran, H. Hampel, W. A. Qureshi, and Y. Shaib, “Successful
endoscopic management of bronchobiliary ﬁstula due to
radiofrequency ablation,” Digestive Diseases and Sciences, vol.
52, no. 11, pp. 3178–3180, 2007.
[16] T. B. Peacock, “Case in which hydatids were expectores and
one of suppuration of a hydatid cyst of the liver communicat-
ing with the lungs,” Edinburgh Medical and Surgical Journal,
vol. 74, pp. 33–46, 1850.
[17] N. Mazzuca, P. C. Giulianotti, and F. Mosca, “Visualization of
abronchobiliaryﬁstuladuringcholescintigraphywith99mTc-
diethyl-IDA,” Journal of Nuclear Medicine and Allied Sciences,
vol. 27, no. 3, pp. 257–260, 1983.
[ 1 8 ] H .K .C h u a ,M .S .A l l e n ,C .D e s c h a m p s ,D .L .M i l l e r ,a n dP .C .
Pairolero, “Bronchobiliary ﬁstula: principles of management,”
Annals of Thoracic Surgery, vol. 70, no. 4, pp. 1392–1394, 2000.
[19] H. Brem, G. D. Gibbons, G. Cobb, R. Edgin, E. C. Ellison, and
L. C. Carey, “The use of endoscopy to treat bronchobiliary
ﬁstula caused by choledocholithiasis,” Gastroenterology, vol.
98, no. 2, pp. 490–492, 1990.
[20] B. Singh, J. Moodley, M. H. Sheik-Gafoor, N. Dhooma, and A.
Reddi, “Conservative management of thoracobiliary ﬁstula,”
Annals of Thoracic Surgery, vol. 73, no. 4, pp. 1088–1091, 2002.
[ 2 1 ] R .A .D ’ A l t o r i o ,J .D .M c A l l i s t e r ,G .B .S e s t r i c ,a n dP .J .C i c h o n ,
“Hepatopulmonary ﬁstula: treatment with biliary metallic
endoprosthesis,” American Journal of Gastroenterology, vol. 87,
no. 6, pp. 784–786, 1992.
[ 2 2 ]M .O n g ,K .M o o z a r ,L .B .C o h e n ,B .S i n g h ,a n dJ .M o o d l e y ,
“Octreotide in bronchobiliary ﬁstula management,” Annals of
Thoracic Surgery, vol. 78, no. 4, pp. 1512–1513, 2004.
[23] B. Singh and J. Moodley, “Reply. Octreotide in bronchobiliary
ﬁstula management,” Annals of Thoracic Surgery,v o l .7 8 ,n o .4 ,
p. 1513, 2004.
[ 2 4 ]M .L .S c h w a r t z ,M .J .C o y l e ,J .S .A l d r e t e ,a n dF .S .K e l l e r ,
“Bronchobiliary ﬁstula: complete percutaneous treatment
with biliary drainage and stricture dilation,” Radiology, vol.
168, no. 3, pp. 751–752, 1988.